To clarify whether daily tooth brushing prevents the dental caries of deciduous teeth in a longitudinal study, the relations between caries increment over a 2-year period, tooth brushing habits such as the frequency of tooth brushing and the help of parents in children's tooth brushing, and oral cleanliness were statistically analyzed in 576 nursery school children initially aged 1 to 3 years.
Introduction
In many cross-sectional studies1-4), the relationship between tooth brushing frequency and dental caries has not been clearly established because of conflicting evidence. In our previous study5), no relation between present tooth brushing habits and caries prevalence in the nursery school children of Sendai was observed.
From a 3-year longitudinal study in children from the initial age of 11 years, Tucker et al. (1976) 6) concluded that dental caries increment was less in the children with good oral hygiene and in those who brushed their teeth more frequently. However, no follow-up study in infants has been performed to evaluate a relationship between tooth brushing habits, such as the frequency of tooth brushing and the help of parents in the child's tooth brushing, and caries increment.
The aim of this study is to find a relation between caries increment, tooth brushing habits, and oral cleanliness in young children initially aged 1 to 3 years and to clarify whether daily tooth brushing prevents dental caries in a longitudinal study over a 2-year period. A questionnaire about the infants' tooth brushing habits ( Fig. 1 ) was completed by their parents and the data at the beginning and end of the 2-year study were also obtained.
After the study, the infants were divided into three groups according to their tooth brushing habits.
Individuals indicating daily tooth brushing on both initial and final questionnaire surveys were enrolled in the group of children with continuously good tooth brushing habits. Infants having less than once daily or no tooth brushing on both surveys were enrolled in the group of children with continuously poor tooth brushing habits. Children having good tooth brushing habits on one occasion and poor another time were enrolled in the group of children with fair habits.
Fig. 1 Questionnaire for tooth brushing survey
According to the behavior of parents in helping with the child's tooth brushing, the children were divided into three groups as follows:
Group A: The parents help with their child's tooth brushing on both initial and final questionnaire surveys.
Group B: Children brush their teeth by themselves on both questionnaire surveys.
Group C: The parents help on one questionnaire survey and do not help on another.
Futhermore, the children were divided into three classes by their mean Debris Score (DS) which was the average of the DI scores of the initial and final examinations. 
Results
No marked sex difference in the prevalence of dental caries and tooth brushing habits were found and so the data of boys and girls were combined. Table 2 shows the initial mean dmft by age and the 2-year caries increment in the three groups of infants in relation to their tooth brushing habits. The rate of children with continuously good tooth brushing The mean dmft at the initial examination and the dmft increment over the 2-year period in the groups in relation to parental help is shown in Table 3 . The initial mean dmft of Group B was smaller than that of Group A and C in all age groups, and the difference between Groups B and A at the initial age of 1 year was highly significant. The 2-year dmft increments in all age groups showed similar values except the 3-year initial age group. The caries increment of Group C in the 3-year initial age group was significantly larger than that of Groups A and B. Table 4 Mean Debris Score on the labial surface of upper anteriors in the subjects grouped by tooth brushing habits
The relation between tooth brushing habits and oral cleanliness evaluated by mean DS on the labial surface of the upper anteriors is presented in Table 4 . The children with continuously good tooth brushing habits had a constantly smaller mean DS than those with poor tooth brushing habits, and the difference was highly significant in the 2-and 3-year initial age groups.
The mean DS in infants grouped by parental help is shown in Table 5 . The mean DS in each age Table 6 Two-year increment of dmft in the subjects grouped by the degree of oral cleanliness group showed almost the same value and no significant difference was indicated. Table 6 gives the results regarding dmft increments in the three oral cleanliness classes. The children with good oral cleanliness had a smaller dmft increment than those with poor oral cleanliness. The difference in the 2-year initial age group was highly significant.
Discussion and Conclusion
Tucker et al. (1976)6) conducted a 3-year clinical study in 11-year-old children and showed that dental caries increments were significantly less in the children with good oral hygiene and in those who brushed their teeth more frequently, but the differences were small. However, on a 3-year follow-up study in children initially aged 11 to 12 years, Sutcliffe (1973)9) found that children with continuously clean teeth had a smaller DMFT increment that those with continuously unclean teeth but the difference was small and was not statistically significant, and he concluded that it was not possible to demonstrate a relationship between oral cleanliness and dental caries.
In this 2-year investigation, the dmft increment of infants with continuously good tooth brushing habits was constantly lower than that of children with continuously poor tooth brushing habits in each age group and the only difference in the 2-year initial age group was statistically significant ( Table 2 ). The children with continuously good tooth brushing habits always had a smaller mean Debris Score than those with continuously poor tooth brushing habits and the differences were highly significant except in the 1-year initial age group (Table 4) . Moreover, the dmft increment in children with poor oral cleanliness was usually smaller than that in children with poor oral cleanliness and the difference in the 2-year initial age group was highly significant (Table 6 ). We inferred that the habit of daily tooth brushing continued over several years produced good oral cleanliness and resulted in the reduction of new dmft increment in infants.
Studies on the relation between parental help in children's tooth brushing and dental caries increment is extremely scanty. Comparing the cleansing effect of tooth brushing by 6-year-old children and their parents, Sangnes (1974)10) reported that the children who were brushed by their parents had a smaller mean plaque score than those who brushed by themselves in a 13-week study, but the difference was not so large.
The initial mean dmft in children who were helped their parents in our study was occasionally higher than that in children who brushed their teeth by themselves and the difference was highly significant in the 1-year initial age group. Nevertheless, the 2-year caries increment of Group A was similar to that of Group B (Table 3) . Furthermore, no significant differences in the mean DS between groups in relation to parental help were indicated (Table 5) .
From these findings, it was impossible to suppose that parental help in children's tooth brushing had any effect on the prevention of dental caries.
